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Abstract not available for JP 8510609 (T) 

Abstract of corresponding document: US 5848060 (A) 

A satellite communications system employs a multiple element 
antenna for receiving signals on a first frequency band and relaying the 
signals to a ground station on a second frequency band. The system 
includes a downconvertor for converting signals received at each of the 
multiple antenna elements on the first frequency band to corresponding 
baseband signals, and a multiplexor for time-division multiplexing the 
corresponding baseband signals to form a multiplexed sample stream. 
The system also includes a modulator for modulating a carrier in the 



second frequency band with the multiplexed sample stream and 
transmitting the modulated carrier to the ground station. In exemplary 
embodiments, the downconvertor comprise a quadrature 
downconvertor producing an I and a Q baseband signal. The satellite 
relays signals received from the ground station using a demultiplexer in 
a similar manner. 
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B1=C11-M1+C12 . M2+C13 . M3+C14 . M4. . .Gn . Mn 



B2=C21 . M1+C22 . M2+C23 . M3+C24 . M4. . .C2n . Mn 
B3=C31 . M1+C32 . M2+C33 . M3+C34 . M4. . .C3n . Mn 

Bn=Cnl . Ml+Cn2 . M2+Cn3 . M3+Cn4 . M4. . .Cnn . Mn 

t<> »5 itl(±frlS^fS^a^V^T«^^Tff=b 

M=C _1 • B_ 

k i , fi#^tlsiE/iit-c& < m^imm% Hire £ 6 <£ 9 j: tf&jftfr 
-f^&«W^7;v£*i& 0 rwi 9 * iffiW^7;w; J: igft^^n^ 

tt\ C ^i£fr^l« C <b ftT^ ^0&V^i|##^£^f 1 £&OT > 7° JVM 
|yXfA«Ii:t?)7ta^M^^fc^ 6 4KB PCMfy^JVf 



(33) #^¥8 - 5 1 0 6 0 9 

(o ii i - o (omw k t *) , ?t m c \t ^ v -? *m m & k & #g i* & 
l ^ t * a* £> , & c ff ^ «o ^fta s tefij -e* & ± 4 s s (iii^^w if * < mm £ ti 

& £ t -eafe So Wx. tf , n = 3 7 T'^oTOff^^H^ 3 jttf , ^ t 

i6Slt f?S4 1 0 > 4 0 0 M-f&ltt^iim 

m (pstn) Kmmzti, Mmsw/i»t-e^<, $^®&<75» + e>ftS: 

«fc ^^J^&£teffl-e£*<Z>WU ffiffi-^^'J ^Mg&ffisWg^l 6 0 
, nJie-ASS[-C*J& 0 f!lx.fi\ ^#11^6^4:1 6 0 0**kfcistt4 3 7 tT- 



J*V>&*Kftfflmi-&M&^ m&U<n'J?f£< t 4)3 7 x 6l~&;b^ 2 2 2 MHz^s 



tf>yfX3y9M%&-to (Wx.tf, 1 6 0 0MHz<7)) L -Stt^/l^lf- Aflf 
Sr>ft4 7 0 14 3 i?'S*e-AMH^S*Lfc^8fcw»|(|Bffi^t>'(i-tS: 

M X. if, 6 IVHz^ ^igiRg |;fofeoT12. 5 KHzct) M -g £ ft 3 £ ^ f & 

JSM»f£ffl1-&4 0 0 - 5 0 0 (Dmm^frh<7)M J ^ 7 k&/v-x:^Z>o #tf-A 
^JSfc^li^ 4 4 0 C^T/^/gftSJl, «x.lf, l~-7MHzc7) 

t£H *> £ ^- * ^ y K#^ s # P> o - It T V * ^ 

- v 'J y x ^ y 3 >If > 3 ^ 1 1^, i i § & 0 ¥tty « 7° n -b 

t; t± jg^o & + w *itm l t-o jsl± ^ 7s 7- v -fx-unAi § & 0 

v x r A ft ^ ? > 3 > t 1 - 3> { i , 7 > r ^- "C $ # $ ft tz V y y M & £ ft 

mk K&fz urn mm* mm-r & tz #> k m zmu^u^^ ^nti:^ 



^ - 7 A > (i , 00 X. it , 2 0 GHz^^g - ^ 7JS$tiCm±t H * It Z> # * 

M^-cDMJ«m^il^Sffl-r&^, f|P)*LS'i^(± 2 0. 0 0 1 - 2 0. 



1 1 < temmm k $>m -t %> z. t § * 0 « $ ti * * ^ u r n <t ^ £^ $ ti 

aJSafeSMSHtt, ffiffl1-*JSSESfc'bL<(±^ffi#^l£;C"C*J:^l 9.993 
- 2 0. 0 0 7GHzJsl±tft*o 1 4»feO : Sfl**jBx.*jfe**-^x.4fcft 

2 0GHz^j^-e(J 2 5MHZ(7)WPfi^®^0-eafe^o Lfc^ot, 3 7 x 2 5 1" £ 
9 2 5lWz£-^ft<r>|ftM-^7^ V^Kffflt4iti J -ei4o i^tt 

»8 (a) 0^^7'-#Ki#^ii^fo]^M1-^^69^1ftah 9 77*° 7 7' £ 

£tL<bli®i2)&K aS*7>ft 3 6 0 £HfflLT§M?ti, *iiffi/^fX 
if NISI 3 5 0^ift§£tU ^cCFMfll/r^ 3 4 0 ^ji h ft* * 'J 

y 73>;^^i:J: 19 7 '7 7a>;^ h 3 *i, ^mMliff^ h y 97, 3 1 0 
ML«?tl, ?;Vft'-A7>ft 3 0 0 £^LT»lli^j£#2^ 
& D 7 7K»£TOic{i> W^if, 2. 5GHz (s-W) -e 



(36) #^¥8 - 5 1 0 6 0 9 

£B£l#<fU if^«L, tlil^K^^SWtL, N-n^ 
t-CS>£o £<£>«fc 3 ^m.t/±^i|iS|f^M(±, 1 9 9 4# 1 £ 1 1 BK&mzti&m 

Lx^hK&m^mm^ms (b) h^i- 0 o ox^tx^ 

So 7>r^8 1 0, »^W^-^tf#^S8 2 0 , 7 4 —¥ x ) > ? 

&=t ^3^- ^83 o £ «ta t m^i(S'&S8 4 o ii, ^^^-ffi-e^m-e 



(37) #^¥8 - 5 1 0 6 0 9 

-f >^t«t «J&£>*L*'IB-^e>^# (pre-distortion) £MLTrai" 

ti£ 0 #tf-A#-^fif-^^;u^Sl7'f 6 3 o «t ^ittSft&^itGD^ 
<?• v * frftBy 4 jv^ 6 3 o fi7k e B B 7^ JV^f©rtn«tti)^H s t 

m&zftfcrv*n>ffimLfrb&imi%mk wt-K. 12. 5~2 5khz 

^L<« 4 5 5 KHz) ^<DA/D&&<Dfc&<QMmk&&&ft 3 ) £ fcj&*-?§* 0 
»^JHM^»^tLTV^S^f--V^JV#-^f±A/D=r>^^^ 6 4 0 I* «t 
^A/D«£*i& 0 4 5 sKHz^fS^wjg^ijrj-igL^^^'SrA/Dnv 

#Mt LT^^i:|E*AtLt,tlTV^, Paul W Dentco^g^ 
#5, 0 4 8, 0 5 9-t "n^#~?#^JgL;ffi" KfBftSftT^i&ffiT?* *K 
* £ Ttilfifflis «t «ipI£|wlPt jct*^ 9 >Ht~fZ> £ t tc J; v> 
tfUftZtl&o ^ti«9#Mt LTirtjfi*A*Lt,*LTV^£, Paul W. Dent©* 
S#ftH5, 0 8 4, 6 6 9f "HgNfefflJ^&fv^Mfc" fcfSftS ftfc&ffi 



(38) #^¥8 - 5 1 0 6 0 9 

? Mb 3 ft (i7rn^7^ )]/?<D&bi) i:fy^iV7^ fl^S-ffiffll-fc 

rt^^, ^co^^ii^9 m<DA/D^y^-? 6 4 0 ti^g-e^^o 

A/Dll©MSlif^*ii:if"7 h V ?7.7°n-tr^ 6 5 0^}££> 
ft£ Q f-^^;vii-«45^-^J; 7 &7°n4t-y^U ft* 3^ #0^<1"^^ 
feU^-v^JVj^^Sfc (m) H^1-4^n-fey^L^$*L"rv^^o v h 'J ? X 
7° n -tr '7 -9- (i tv 9 Mb 5 ftfc fcT - A L TS'J * W n t -?<Dm$fom%% 

0 So ^ft^^ntyf li#^-<7) «t ^ 7 - «t 

MM£^LT«ffl£ft& \£y V V- h&XZfy *-^ y hfrh T 
v^JV^M^^LTP S TN(:^3tlJH*PCMiS^fA7*-7-; 
h^^v^MbSftfc^O >^^icfg^^^ffi1-^ 0 Lfc 

ft, iit: nfie-ASfc-CiiJmJilf^ASjt^Ja&jfifc^Sfc-CiSo Wz-l£, n 
= 3 7^o m =4 0 OTr&ftif, ^fA(±l 4 8 0 OWf^ft^W^V 

^ 9 0 <£> f£ ® f i SESfcte K - ^ f" * * ^ #3 tf ft 4 V * f" A ( 1" £ % 

, F D M A ( Frequency Di vi s i on Mul ti pi e Access) y^rAtPltJ^fl, 
So LfrLWh, ^iliTDMA (Time Division Multiple Access) 

rAC^Jt^o TDMAyXfAflt g£ «9 M L 7 I- - A MM % 9 -i A X 

^its - 1 k «t 19 ^ < ^^mm^^-m cf -r ^^ji«^Mff h 0 

H9 S^glft&7*u ^g|fiA/D 3>v^? 6 4 0 *f>Ct>^*^TD 

6 5 0 »i#*>f A^n 7 he>B!l<& lfiWiMMi^£53l*U ^« 

li#*j&M Nun? M^JSI-fcSfe&W^SfbSfta i:4Jo 0r^I: 

«^^f"V^JV^M Lt, T^^JV7 4 )V9 6 3 Ofi^t'JT^fc^^Axn 



(39) #^¥8 - 5 1 0 6 0 9 

iwi f - ^ * «ic S-Iitiitii'Wo 

mz&KtiLWLr\,>& mt, c fi^y <r> % ti e> <o 2 o co^jsi- & 3 ? a t± iwi c t & 

iSff 3*J fc 1" 4 fiitk± "C+ 5M£ L TS*i&# * Eit L 4 ft tf v\, £ & 
^ £ 1- r * t , c ff^U li* ft t & a o 

ffl -e § £ n msk (o v » 1* ti 4> @ -e & a ^ & w if 1- a o 1 i > tut p 3 > tr a - ? 
0$ t & -e * ^ o s § » v v 7s r- a ti m m ? *i £ t h *> » a m a w * 

#c^fjj#^ S #^-p n p R fcSARR 1 1-S o v> T li&fS* Z> o 

* # # k sjs l & 1 1 *t (f 4 h a k a i <7)^ (± ^ l , fm p 3 > f 

^#f-^^jvti^tt&«^^#^»#tM^£€^ n a pH^M-r^^#^M 



f,c7)^r 2 o^m&mm^u^ (vco) 100 o <vmmmmxt) 

, f-t2i:j^t4VC0^MI[lif-t 1 «9 t 2 5 MHz 

fc-fc, 1 GHz/40) *ftf£<, L/^ s oT|fn/2 PjfcfnVCO 1 0 0 1 
Ji«M^l Kftl"* «9 (n/2-1) x 1 GHz/ 4 0 = ( n -2) 

/8 oCHz/itt^S<4*o VCOtf^eHB-tli, 09*. tf, iMt^fc^^f'J 
^7^^>^^tt*7 7°9-ffli:1-&i<t^-e§^Wf|l 0 0 2 tiJ: V)JinifS 
ft, 



*<7>flm, Mx_t±\ jifffflElfittss (twta) ii-a^i^n^a^-s^w 
10031a <9±i(ii?tLSo 

n/2 + 1 n#i^<7)lfy , *#^#<7)^t^1-*<7)t^M«fifc**'ffi 
ffl£ft£ 0 #-^ n /2 + 1 ^tSVCO 1004fiVCOl000 KM-tZ & 

2. 5MHz) tz\lt7~ty V 3*U £0*7*? MiVCO 1 0 0 5 f*? 

7-tr y ]- £ X -o Kc< fl&o ZtlK£1), rS^SEjaHSV^-rAi;*^*^ 
£ £ «ffif* £ «t S =F # j&^M® £ #P k. h *l & o 2o?)TWTA<0|ll^l±fi« 
1 0 0 8 ^iMT, 0Ox_tf, -lRl$*->7>rt 1 0 0 9 «is£*iTV> 
a 0 «§f 1 0 0 8 ©«t6»4, TWTA 1 0 0 3 frh<D^Kttm-fZ,^PlUm 
^■%**->T>7-r 1 0 0 9~^ltU ^m:TWTA 1 0 0 7 ^h<D^K 



(41) #^¥8 - 5 1 0 6 0 9 

^i^-e&tuf, Hi 0 0<?) 7*n ^ J: 3 1; - 1/ > h 

Ms $ « # & * m k -r r t\ mt k p*i # * & ^ a* * - ? 1 § hj * & - 

fc^M*) t&feft&o |ftt2 OGHzj:^ fcffiv^Jx.if 2~3GHzcojg 

±ij sen? * a m 1- & t m a * 0 

MLm±t7>r^^ s S#1-&#^<^77r--7 3 h 

vm±$n<Dizm 7 y t -r lt v> & 0 its (± $ 2 ^=iti* - > 7 > 7 ^ 
zfm& 1008*^1009 *®.mL&ffimzttLTMg^r4 y°u?^y 

V^T||1M«3 5 0 £MLT, FMllftA^ 3 4 0 W^Jl** 



(42) #^¥8 - 5 1 0 6 0 9 

>f Xiiii^ 12 0 1, -f^^y'Jyx^y g>7-f JV? 1 2 0 2 , Hi <£> ^ 9 > 
3^-? 1203, IF7^V3' 1 2 0 4 , 1206, UFitd^l 2 0 5 *3 

£xfU3iwy^yrt-9 1207, 1 2 0 8 £JMf-f >^&7n-fe 

Xi LT^c£ftTV>& 0 l 2 0 314, 4f-r^JK:ML 

xmzMs § BM§f€ ^ * H ffl L T fflfr m 3 1 - v y y * #M£t z> r t § & 0 
%$ty*jyuy^~9 1 2 0 7 *^1 2 0 814, £^ -r * JWcfcf LT^ 2 

ill 2 0 9i:J:f)@fl215*J:^1216^0-50 KHzj£#£ «£ 0*0^ 
1217i3J:tfl218<7)50 KHz- 3 Wzgj^i^t 3 ft& o 5 0 KHz-. 3 MHzj£ 
#{4, fiJx.ifFDMA^FDMA^-^X^l^CDMA^'fy 1 ; y K«^F 
DMA/TDMA^ffflt^±fJ (7^'J>^) h 9 7 * y y f- v * frKMlfc 

Ji^QBJiMfPMtf 1 210*5^^121 l^«£ft& 0 £ ft 
atfj!4K«tinJ¥$IKJ: »3 III? ft, ffl«STWTA^Mft-Tj?f§I1-&T^ 

Mx_ If, Ift^)WCO^$l?)TWTA LTRHC £{£ffl-f & }£M 

^£MU fiilcD^M L H C ^ <fc 9 #tf-Aco^ 

Km±t$«[4, # I M^fcttl"* FM£#«*i «£ ^#QM^HM1" 
^FM$fI^*f LTV^ C fftLOt -ft^c7)FM$#S(4, I *3 J: C^Q 
##^DC*3J;mg:MM53 v ^^*1-&iSlJllMM« (AFC) £ 
ftfif-^^JV^^^Ji^m^t/ 7f^4i t^#L^ 0 £<75£tf4, j£m 
«TDMAfftt oTllii fc-e»i£ < , FDMACtotliMK^f- 

M^iB^T, KmM$#ffi^m*(4SSJt$ftfc I is J: tfQ^-C* «9 , £ 



(43) #^¥8 - 5 1 0 6 0 9 

7MHz-c ( ±^< 3 mz l; ^t^J;T!:M?ftSo RHC^itFLHCi^ir 

^f-(±S^-C(±^v^tib*2,o fll;Ltf, 1 9 9 4#1H 1 1 UK&m.2fc, # 

^ "TDMA/FDMA/CDMAa^^J v FfclHS^ffi" Kit, M-tr;P 
fc^ 7 'J 7 F@»ft^i§^ $ fix £ \) , * £ ~e \t& m« T D 
MACJ: *) #-t5& s T «9 M (ifS^ ^4^fjj##^^ s #7 V — 

J*mykn<0%*) MX h fife ¥-1 A^n -7 h££^U FDMAtKliFDMA 

ti\ 5 12«^>fA^D7h^t,4J 6. 5 5 3 6 Mbit/^ TDM Af-t^ h 9 
> 7, *° >^/Xf-y 3 > ^ t> #|SS 7 > t ^mM^ 6 MHz^±t f@ * ft L 



(44) #^¥8 - 5 1 0 6 0 9 

T# -b )V f*j c7)MJS1- * $fc<7>#i&SS^ & £ t * ? T § £ o f" ^ * )V <D tf'^-C 
ul W. Dent^^g#^^ 5 , 2 4 1, 7 0 2f "itflStOD C^7-t-;hi 
£OJ:9&5 1 2 *W A*ny FTDMA7*-?7 h £T <9 77 IrI 

0 ASffl^^iims&^m^LTV^^, M±y7 
mT|2#fF til H "TDMA/FDMA/CDMA^1'7' , J ^ Fll^" «t *) 

A7U7 > H^jI1-&±^ 'J 7JiM£ 6MHz^^i|]s^^^ ( 7)+ 5 0 KHzfc# 

U:* s ot, 3££ifHl 2 0 9^t><7)0~5 0 KHz#^-(i 7 > ^ A 7 * -b 7^#^- 

^Htfc-fc >#tt^o t*L(4A/D3>^^^ 1212C 

=t 15 MM £ ^c?)#f-^^;KDtil7J(±v;vf-7 p V^^ 1 2 1 3 H «t 



(45) #^¥8 - 5 1 0 6 0 9 

-fT, -r-^yay 1" * 9 JV^HS 12 14 ifi&M 3 o 

S§ 1 3 m*Bmi-&t, zwn-l/y hlf->7f A£>$jfMi&<7> J: } 

<< XiflUS *U ^tl301*J:tfl 3 0 2 LT£&£ «t 0*IE&M« 

I *5j:O f Q#^-<7)wi*IS(i2. 5^t44o LWoT, I 
*3«t (E/Q-i-t-Cf^ifrl - * 2. 5**^*^ h*7n-/U7'f JV * £M LT 5 MHz 

/D3>/'i-? 1 3 0 3 , 1 3 0 7 (i^a^tLSSll^^r^-f^^^-M^-^ML 
Ttt^Sft&o -5 ^^(±^D^^M^#^-cos ( wT ) *3«fcl/sin ( wT ) * 

^-^/^ K I is «t tfQ^tt, MLfcttA/D3>/t-? i 3 0 6 * J: 
^1 3 0 7 ™LTtI?tiSo iftfcti, m«^2^-e*M-T{i5MS/ 

sec-c&&/j>£ <Ht>f*^hW hT, I is «t C/QM^-^ > 7°)V& X 
^t^bX ? j£S tiTv^o 4?£< t i>j*J*X his- htt'/^'J y^TS 

D 3 2 tf y ^SHfftfeL^fcv* X ^:K?Jitv^, 

teXZfQM^teri?? Fl 1, 10, OUKIiOO^tJ:^, ft 

||fi?)4'30«-3 I -1, + 1 & L< (4+ 3 Off?)— -^Hiftfca^fccDt L 



(46) #^¥8 - 5 1 0 6 0 9 

tf^&a&Jt, -rv^WjVf-^W^ 1 3 0 8 *^^1 3 0 9 ^ftfflLT^I 
ftSft&o fy^JV?Jl'f'/U^t 1 308**1/130 9 <Z>fh;*7 (i, ^ft-Pft 
, 7 y T ^No. 1 t;M1"& 2 tf 7 h I * J: 2 tf y V Q€^"C& *) > 7 > r ^ 1 

o I iiXVQOffifc-j-i 2 \£y Mitt, *J Km«7^f-^-'J > ^ 

S#t*7^li4Nx5MS/sec=2 0N Mbit/ sect M#**tc 

t^flio 16QAM-e(i, 2 tfy f«*4o?)KTOt'J7l^ hJVflttT) 

y K£Hl 4it*to 1 6 QAMMU D/A3>/^? 1 3 1 0 is J: If 
13 11 LT, I tf -y ft^Klt I 7 tf y Q tf y h 

Kw«Q«^7 li >^^*LS 0 H&fc, 2 H> hD/A3>/^^ 1310* 
XXfl 3 1 l^m**Kwi*tt«li^l 3 1 2^Mz-Z>^tK£ ^mmt^K 



(47) 



#H¥8 - 5 1 0 6 0 9 



, 0), (1, 0) 33 J: ^ (0, 1) tc#L^»K Qif^t4iti J 

zmmz-z, (0, 0) ^^^fissgEns^^y (*7*y m * 

(1, 0) fei^ r (0, 1 ) ^-X^fcfflXM^T, Q$tfHf'7 

2t'7 >*^b^5S-50-C*S<i^-H{±, A/D3^-? 1 3 0 6 33 «fc CM 

3 0 8 (i, 4 if? KoH^iettiit^-CHo #4 tf y M * «t 

4 tf y h Q^>7°;Ki 2 5 6 ^"HTt^^^^-o £^ L, 1 6 QAMCo^Tf 

, 1 3 0 6 j3«t^l 3 0 8t*ft?WA/Dt«iD/A3>/^^ 

1 3 1 0 33^^1 311ia «9*jfi$*l*IB^vy >^fc#fflflrS(jft-?*i9 

^b^E^vjVf-7°V^^-m: Jjftffsat, 111 5li:*tJ:^:, fy7;w 
jPf - 7° V ? «7 * n it v 7° k * ^ fcfi&S *l£ 0 

5Ht»^T, 111 3 0tMLT!aiBUJ:^ \zy*?y^yrt~9 l 5 0 
1, 1 5 0 2 *^^-/^7^^^ 1 5 0 3, 1 5 0 4 KJ:H-^>Ki 

*afc) flb<*> 7 > r ^ f- * * Jl<fr h <Oftl&-r %> t^l^EScT^n^v^^V' 
1 5 0 5, 1 5 0 6 ^A^/^tJPx_^^-S, 0 m^U^MM^-l 5 0 7 L 
t, #a-fb$*ifc I y-yy°)VK£ 19 KStt&Stfr^'J 7Mli$ti, ^EftSft 

y?)^7°V?^<r> =fm\l3 *ffflLT, tfl±Ji flS^fv f - 7 k ? ^ * |W| 



^isJtflEK*^ 'J 7#iEffllfc 9 0° StJtT^&n) #^i:«M 
^c7)X9-^f|iE1-&(7)H«o (0, 0) , (1, 0) iiitf (0, 1) 

tL & V> ? f £#1- & o 2 CHz-e^>jg $ ftfc NflfiO 3 MHz^s y y j- ft 
iH^fi, 5 M S /seqt^-^TO) H JtJR WfiiS^ 2 A7J v jvf - y° 
MOS^B i CMO S*#iai&m;M1-&£i^^ 2oc7) 

f>?>#^-£2. 5N ^Hz^itH^i, Q-<-x/s-> K#^^>»U ( 

h W hiUJicT)) 5MS/sec^ 2 . 5 l^m±ti§€^£^P§1-& o 
£ *i P, coM"B- * M & f|ffi^i&± £ v> T ^ v ? Mh LT, ^3 7>ff«:«fflL 

M<» (I, Q) ^>7°Mit^ii7El:*«»^MCT^iiL, 
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giJ^^NWffit (I, Q) $fi L< (±*«Ji;«sJiMt*v>T^ 

ot\ ffrttfc^MJ^&^iglStfsfTfcfta J: ittSo 3 2 GHz 

<ntti&-t&&x<D?'*; >mm&.x~mzm&%i$m^*tiim L%wtiif%h%^ 

^-HSftfc^aftSftfc I, h 'J-Ai±v;i/f-^V^^ l 5 0 
533^ 1 5 0 6 K&mLfc<DkmZ mB^ib) 7^1/n^n7^« 

mrlE^K li , £T 7 > r ^ 1 ^ o © T D > ^ ;i/^R# N # 

$tz, mmmmit, iii^f*;vf a, q) ^mk^lx^^ 0 m% 
t&MK, ^mtLxmKM&&£ftx^&%:mm$m5, 0 4 8, 059^ 
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mEZ^-to ®Mnm^mhiiz>&^p^^*)vimm6 4kb/s pcMif 

CM #-^-(4, C E L P (codebook excited linear prediction) % R E L P , V 

SELPU< \±yr?;*> Vft^m<D$t%<D : gpJ£M7)V^V X&Zim LT 
, 4. 8 H/- r^U-5§^&3*LSo #^&3*Lfc^M§ 

ttimi:i7-fjEtf^fc^ CRC (Cyclic Redundancy Check) e 
y f, S A C C H (Slow Associated Control Channel) v^-^tj >^ff 7° 
'J * n y M^M 7 - K (syncword) ^i^r/^xnyh KIB-t^^MJE. 

Otfffc^,,^:, ^<7)<t 4 5 0 0 ^ft^/t/*- K^feOffi^tT 

? h^ft^vjv^7>^^i 6 o i<7> (ia^*Ai) Mm-fv^yy-frhoytomf-v 

*)VT-?Mb£mkZtlX, 0flx_tf, 6. 5 5 3 6 Mbit/ scOTDMAtf^ h 

tt\ 5 0 0 ^l-bf r^gfoBS^SMiSitio 1 6 0 0, 1 6 

0 1, 1 6 0 2 H=t <9Bfi££ft& «fc ? £v> < o^TDMAf^, 3 6(7? 
#<7)-b;H*I<7)flfe<7) 5 0 0 ^c7)#fiim5&-fe-7 h-^Hg£ti£ Q (^«M-C{4 3 

*«£filC& 1 8 5 0 0 tv^IyXrA§I^#f)^ 0 #-tr;K£>?>f 

A*n? r n*i<7>>i-tij|wir;^isr-c, ra«pn^-*Lt)^#-fe^3g|#$^So iwi 
k m c jsrjsii £ 1- & -tr jv^ h * \t - * m art* ti t> k , 
^K^^M^m, #Nun-7 hnMi--g»3 7 x 3 imwrnim^it 
mLxM^nimKX ^mm^i 6 o 2^i^#^£M-r&tT^7°n-tr^ 

1 6 0 3 *^Wi 0 #^AXn-;F KM^S 3 7 x 3 7 ©flSSfeli^MM * 



'J 1 6 0 5 «M£tlTj6 *K ^tL(4M#-^^n-tr-7^«7)«g^F*inM1- 
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#itC^H£2tU M3f 1 6 0 2*^ill«W^ToTD/A3 

i 6 o 4^#-t**#t)*L4o #D/A3>^*-^(i, «Sn?fM)T^ 
i 2 try (i ) * jtf i 2 try >js (q) ^m&t&zttf 

-C#^3t<b£D/A»LT7^n^I, Q#^5&*#£> *U>„ I, QM^fiFM 
W « $ *L T V> & , 1" & *> SU; 3^ fl?fl<0 * )\s<VB<?) m 

fifcli@£^i$ni>rfi6-e*&o A;*n y htu^ 

2 0 mS TDMA7U~^mM*&m-f&m&, 9 A A X tt y 1- <7)^B#K (± 
fti»i:i^J:f4 0^^J o lHA7n7fli 6. 5 5 3 6 MB/ sC 
£>t£ 2 5 6 t?7 hMMKMlSU 1 6 0 21:^2 

0 4 8 <Oi!ific^|&£ £ ti&o fr^J'/n-lr y ^ 1 6 0 3 ~h % % 1 </) ? A 7 n 7 h 
h LT 3 7ffi^icA^« 2 0 4 8 -tr y h ^llUctt' 

, H2£ £0^*1^^^ A7.ny h it^iiT ? -f A * n y h 2 

ifiLSfSt, (El^a&) flfijfPT'n-tr y^fi^$?£^ >-b^tS«i:S« 
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Mt£it^i4o ffilx-tf, SRt4^>fA^n7 hi»5 0 0**Uf, Sit 

^MBf H 3&< 3 ^-e* tL If, * <fc * 5 9 A A 7. n y V t £ fi & -fe 

M-e(±, 5 00?^Axn7 f^J;^37 -fe/lo&^x. *l£ M OONAXD 
££>J: 7 4ify^rAiiy^fA#l?) 1 0 0%£-eiin- F?ti^v>J: 9 

71A4 7 4 A^n? M=ji1"4o LH'oT, ^Ht, Z<D%MWX"ii 
3 7fl<D^JVf-7>7*9- 1 30 2 ^Ci3V^50 OWNAxn? h f£ 2 6 
©NA^n-; Hfffl?|i^>„ #£?)?^A^n7 h 

(±ff^J«Jfc^lSlii1-4 35ASrSI?LT9tjE3i*L& 0 Lf^oT, Mx_f£3 7 1 
#<EU ^CNA^ny hj&«2 oJ^±^v;Vf-7°V7^ 16 0 1 "e^-e&tUf, 
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ff L ^ Df * g?JKf £ C7) H Jfft f & ^ t ^ -9 £ t "C li £ V> 0 

Lfcd'o'C, P 7° n -7 ^ -eMf $ ft 4 fflS 7 =f T J X A £ J: 19 » K 

^:IftMi:^Ltt'(?)J:^:«t^^'J 1 6 0 6 fl^ft&wS&KpJ&l-* 
1 ©IC 1 1 is «tO f #|jj##^-M2^*C 1 2#££#L£ 0 £Jt£ <t "9 

3*ifc#^T k i KliC k i • TkW*fi»t$#?itSo 

c^^i $ ti& <d fi c k i<nmw%k* k # t s m <ottfo-r & & 

^HD£,tU S^k^Sfft i ^f)^#1"4#-^* s C k i ■Mif4x.^i 

i&te^fcffifi^^i&mi, HD^ti^#id#€^-M i was* i KfcFtsi-iwtt 

4m$^M^i-i> teed Kit, fgryftlB^If ?Wi^-ty Mi^c 
T = C t_1 • R_ 
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( j ) f)M^t'J 1 6 0 5 *L*#8fc-t^ MdU < t ^fflE^'fSg^ 

(±#^^MtT#^#gl1-^W^(7)/h?^^^^-e^L 3 6 0° £H 

fflELfc^WK^^T, #&§IJO*ttmU;:J: «M* T J 1 6 0 5 Kt&jfflS ftfc 
jiM^^fiTIE^^r^yT^fe&i fcA'f^o 

(1) 9>^AT^-fe^S#^^|)fLv^ilj#^f,$>(g^*LSM#^McOT 

(2) *^®Cff?!l*J:0 r *fL^n9AlcS^'r, if Lv^ij#^t, > 7 7 

> ff l v # c <d m % m l v > m# c fi^o <o tf ^ % * z 0 

(4) ^^SI^MC^J^.tTOLv^KS^T, frLH£#ffiCfr?!l£* 
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T#7>r^<bB€Sft&#-^{iT 1 . . . T n^Sft&o lfttlMH, 4* 

#^IJ}t1-&^R i fcLt^ft^, fr^Jl^lifc^x.J'lfco 
R1=C11 . T14C12 . T2. . .+Cln-Tn 
R2=C21 . T14C22 . T2. . .+C2n . Tn 

r m=Cml . Tl+Cm2 . T2 . . . +Cmn . Tn 

T = C _1 • R 

#fci9ti«fc1--c#*# (t4fe^, n>m) «t »3 TOffi*:®^-*-* SfiJgO 

T = C' • (CO - 1 

^ h ;v R d e s ; r e d t L, SlT^fttftbSl^Nlf^^ fiV^Tt 
U N>Mt1-& 0 CliSHifflT^r^ j frhtD^i)*??)**) Kg^SM i ^fS 

R.ch1.v.d=C • T (1) 

7° n * -e« £ nurmmt) ^m-ut-t^ k it, l £ 
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T = A • Rdesired (2) 

(2) (1) 5WSA1-*fc, ^sWI&ftfco 

R a ch n -ev 6 d=C • A • Rd«,1r«d 

C • A#M x NM I -c** 

R a c hn -ev e d=Rdesired t £ <9 , L !&* O T, 

C • A = I (3) 

Wo 

A = C _1 

$^j^> C • A= I tiff^MxMgt'J: VM^MxM^mim I ^x.tLS J: 
0 C N x M^ttS^l/: t < I M x M Wt^t ? hfUo 
N>M"C44fc*, *M<OM^i5£c9i£J: U < , %<Olz#> (3) 

(3) ^^»f»^A = C (CC ) - l = U-C&££2: ; HlEK1-&£i^ 
(i£&$St£Wo -tl(±A^«»^ (3) ^ftALTfiEit 

c • u = c • c (cc ) _1 = (cc ) • (cc ) - 1 

Ztumt>frK&%k-ti I Cf Lv>o 

t^tfrwmm^ftM^m v m*. & - 1 k «t *> -ti^iitj - 1 # 

A = C (CC ) _1 + V, L^L&^itUi (3) ttffitzZ* 
VtL\i%t>%^o Avy^coim (3) ^At^tWl^So 
C (C (CC ) _1 + V) = 1 
CC (CC ) +C V- I 
I+CV=I 

l-fcfc^, CV=0 (4) 
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COfrfcfiSSI-fcKI*) , C W*Cfc«f^DVff?J*ii^9Sli:-i?Di:ti 
a = u + v; ::cu (±mia#»fl¥-e* *> v fi c • v = o £jf8>t s 

T1=A11-R1+A12-R2+. . . . Alm-Rm 
T2=A2 1 - R1+A22 - R2+. . . . A 2 m • R m 



Tn=Anl-Rl+An2-R2+. . . . Anm-Rm 
iiCRl, R 2^»iRd..ir.d^-C*4 0 

Rl, R 2^^TM&*^#^^»tfc»Sr€^**Ltf, * it « M K ffl IH 
iite < T g t * M f S »» 7'o-feXfrmp7^ X K $m 3 *L£ „ 

Lfc^ot, T 1 SMKli |A11-R1| 2 +|A12-R2| 2 .. 

. + I A 1 m • Rm I 2 t 

mffiK, T 2 co^^fifi |A21-R1| 2 +|A22-R2| 2 ...+ 
I A 2 m • Rm I 2 k 

POWER = SIGMA j [ | R i I 2 • S I GMA, I A i j | 2 ] S 
IGMA 1 ' I A i j | 2 = SIGMA, (Ai j - A i j) = S I GMAi (A' 
ji-Aij)fcfc*KA' ji HA<Djt&&U<n^ j i -C*£ 0 
L^L&^ib, itOffiS I GMAIi^#ff^Jff X j k = S I GMAi (A' j 



i • a i k) <D^f£z> j j ttfiMK-fgt\ **uiA' t Azmc&nm^ I" 
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&;b^X = A' AT*£ 0 
A = U + V*'ftA1 _ £ 

x= (u' +v ) • (u + v) =tr u + v v + u' v + v u ^u' 

V + V U= 2 R e (IT V) t%& 0 

U = C (CC ) _1 , U' = (CC ) _1 • c£iMM-tAi-& 

t, cv = oi?*£fc*, tr v= (cc )" 1 -cv = ot^s 0 

Lfc#o"C\ 2Re (U' V) =0 U' V + V U=0fc&& 0 

Lt^oT, S I GMA,- I A i j I 2 I = S I GM An ( I U i j I 2 + I V i 
j l ! I) 

P OWE R = S I GMAj ClRi | 2 • S I GMAi lUi j I 2 ] + S I GMA 
j ClRi I 2 • S I GMA. I V i j I 2 3 t&So 
* fi^fL U * J: V £-£tr 2 £ liiE-C* * II 2 £ Oft ft Off yij V ^SK 

T = A • RddirBdiit, A = C (CC)" 1 

A = C _1 

A = C C • (C • C) _1 

m 
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(F DMA) f> L < tivjkf-^-r 'J T (CDMA) tKi^^A^n? h 

(t dm a) *ffiffli-£^»S(i^tiiiai-*#cff^J*%iin$*t, ^fr^ 

rm-3V Z> f 4 *> #Jt L v^Pf L Olf M * ift/h 

SSI 7 014, S#*i^#ff^J^n*y^M^ffi2@iK*«l:a f frlE ; F^^^ 

^08 *> L< li&l 6 H© T D M A ©ft^M o T«)£ 1 4 1 1 H « 3 *b 

nrtlCCDMA^-ya >*^*4itCJ: >9 , C D M A tOftilM^fSfifc 
n^^Uo #Mfc LTrit3a*A*Ltj*LT^£, Paul W. De 

nt<^^g#^5, 15 1, 9 1 9^ "CDMAt/f^^r^yti" Kf2® 
?tl^ifrtv^7 s h 9^r>f DMAy^fA^fffl LT, *m«WJS: 

Mfi 1 n ~fv -t -7 ^ 1 7 0 0 (4, tola L «t $ HMfP 7'n-b7t 1 7 0 2 ^f, 
« £ ti & $ C ff ?0 & He £ Sffl L X , « <£> f - * * * L ffi - f - -v * ^ 
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R i =S I GMAi (C i j • S j ) (5) 

So 

R = C • S" 1 (6) 

7 ^ 1 1 /$f Sf ^ ^ JHNi s $it ^ i^&M J; 15 fc^ttfttf, frEICIi 
jE^t- fi & ^ tz tbfc&x£ & v> o Nft^iv wttiftw gB^-^M £ 1" & »<t? 

C11-S1+C12-S2. . . . + C 1M • SM = R 1 
C21-S1+C22-S2. . . . +C2M-SM = R2. . (7) 

CN1-S1+CN2-S2. . . . +CNM-SM = RN 
E = C • S -R (8) 



E*E=(C-S-R)' • (C • S-R) =S' • C ■ C • S-R" ■ C • 
S - S' • C • R + R' • R (9) 

grad (E' E) = 2 C -C-S-2C ■ R. . . (10) 
E' E ii^±t*^i'C& »9 g r a d (E' E) =0"C**o 

C C ■ S = C R, tL<liS= (C C) -1 • C • R 

... (11) 

A= (C C) _1 ■ C (12) 

i^(iA^^T^?^«,«/hB^M^tJt^1-^ r H s tiSo 
A = C (CC ) - 1 

mm^vm^mmtt #r l *> & s & t « t i± a ^ 0 

^^##^ n n p g^ft^:Pli:1-^|S^MoJt^^fc^^o##^^DSft#AtT^ 

^^JVffi^R^^^ MV«C£>ft&, 1-&=b^ S_i =A i • Rt^o Rfi 
C • S + No i s e^x.t»*L "No i s e" fi^g^f-^ * ;Vf*]c7)N 1, N2 

. . . i&^t^iwiy-fx^n^^^o 

Lfc^ot, S_i =A i • C • S + A i • No i s e (13) 

s_i Kmti&ftM-rzs iiS^sji^-e^x.tjtLio 

(Ai 1 - CI i+Ai 2 - C2 i+Ai 3 - C3 i. . . +A i N 
•CNi) -Si=Ai-Ci - - C i ii C com i #1 0 

P= I A i • C i l 2 =A i • C i • C i ' - Ai'.. (14) 

I=Ai •Cdim-C d i m • A i ' (15) 
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til:, C d i mim i Lfcfr?!lC -?*£ 0 

I A i 1 • N 1 | 2 +lAi2-N2| 2 . . . =A i A i ' ■ n I 

(16) 

iii:, n ^Xff N 1 , N2|J)ffir|itWo 

P/ (I+N) =A (Ci • C i ' ) A' /A (nl+Cdira-C dim) 
A' (17) 

w$.%t £ t>\tz.^\±z-}\>\- zttfmw t&t>ti& 0 

X' UX/X' vx 

^$*L4^^*«tO J ^hJiV" 1 • U^Mfit, d e t (V" 1 • 

U-ql) =0^i:J:^§yUo Zfrtb<r>mM>k^Z-&X<DmimBt&m 
#ffi-C*4o iitlt V" 1 • Ufi (C d i m • C d i m + n I ) " 1 • C i • 
C i ' -cafe >9 XfiA' -c*4 0 

^tn>m^S|^ nxraff^tmxn^J^Stfili, MM<Dfe 
<D m « 7° 7 7 n - m -tr n Mfjt n # L v> <h ^ * ffiffl 1" £ o 

Mffifcl - * 2 ooffMfc LT, N x lfi^iJ (Cdim-C dim+nl)" 1 
• C i £ «t 1 x Nff^iJC i ' MtSt, ^SttiHIftlilSotOf 

Ci' • (Cdim-C dim+nl) _1 -Ci. . . (18) 
1 x N N x N N x 1 

l±— tpL^iflr^o 

L/;* s oT, q=C i ' • (Cdim-C dim+nl) _1 • C i (19) 

Ma t r i x ■ V = V 'Eigenvalue 
(C d i m • C d i m+ n I ) _1 • C i • C i ' -V = Vq (20) 
(19) 5£<7?q£ftA-r& t> 

(C d i m • C d i m+ n I ) _1 • C i • C i ' -V = V-Ci' • 
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(Cdira-C dim+nI) _1 -Ci (21) 

V= (Cdim-C dim+nl) _1 -Citt5t (21) ^(D^M^Xlf 
fimmZK%2>Zk*mW-?%2>o tfc^t, £<7)M^ MWiSi^M 
Wy>f X + T^Jfc^R^&S i £»tf51-£«A i <r>u-<r>WMmt^^ 0 

A i ' = (C • C + n I ) - 1 • C i Ai'=Ci' ■ 

(C • C ' + n I ) _1 (2 2) 

&o L^Lfc^f,, S/ (S + N+I) ^ft^PItl-^fttiffiH^SEft 1 L^ia 
fcfcufcfc, (S/ (N+I) Srft^Ratl-i'bOtl^C-Cittn.ffife'fc^o 
£0#MiS/ (N+I) 1-*#fctt;*#?~ftafel/ (l+q) t 

TMxNfr?!lA:«5£3ft*t, tc^^iJC iT?*4ffC i' <fe5>t::TKEit3 

L/c^T, A = C (CC + nI) _1 ^^o 
r^-eii "C" tfMtiit^f^y^S-e* "j, NxMt?i±4<MiNf*ijl 

L^L*J&«£>, n iSCioTWSTty >fXS:#iii1-S «£jEHJK*S 

$ ^ s « § t & o xifria^ * if w-f s - 1 « § s 0 

$ fix us j&j&fgm+j £ r * h -T * , 
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v^li-tSr^tf £ t K X &^b<D#*>^&^ S N R ft& 0 ^cl- 

h77^7c75£*cO|frL ^ #^<D ^ * JVfrffi#& 5e 3 *U 5>^r^-t 

1-&^TOSft&o 

* & VMi^f 4^ #|r| (D 9 7 ? A T 7 -tr 7 Sr^1-<^ K fOffl 1" 6 - t ^"Cl 

t ^ -C ^ & itb3$ CD @ £ «J*1" tf - A £ M L T ff ft & 0 1" & ^ & 
I±fljfp7n-fe7^- 1 7 0 2 ^^^LT#<D«^^[^D^M-e3ifetl&fficD# 
^rk (D'fW***? 7-tr;Vfc L< f±{£MLT7 7 7"A7 7 ^7 7 y-fe— 7£^f 77 
-^7 M-^if|^^#^Plt1-^ ^ t^t^o 7 7 7'A77^77 •ytr-vll 

f^7>^7n^i:«fflnU/^4i(?)j; 9 &Jl?M£f£ffl 
ff-Hli > 7 7^ ^7f--v^JV^tM$*LTv^^(DJ; 9 C^y^r^WfC 
M£jj0#£#l3r3£Hjfc:#>, ^7-7 3 7 £ L"t\ 7>fA7^^f^^;Hi 

«i-lr;v -ef C K m$fe £ WfO ffl I" * « £ Ml" * J: ? * JSMft H ttit 
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^■%<Da.KM1-&ffiWL%fflW°7v-tyy r l 7 0 2^x_> Wli^n^?f l 7 0 
2 fi^tl£igffl LTffffl!l^n-lr?t 1 7 0 OiWifl^f 

^ra«ffli©ft£i:£CT, Mfff7°n-b^^-l 7 0 2 (i 2 owS^a*UflH5E 

& 1 tf)ft»£fifiJ$PM-e(i, ^^^Ji/^n-fey-y- 1 7 0 1 t J: ^m^^tiTt 

US Sit So ioffiHSSrff ^m^iK^(±#f--Y^^7°n-fe^^ i 7 0 l 
f^^;Wn-b7t l 7 0 l fc^MHE^StiS^ m*)% <-f 2> tztbZ.fi h<r> 

#flt 3 ft f - * * \t to f - -V * ;MM-^4> 4 < t & -§B t ffllH 3 *t"C to 

f--Y*JV"f§-t£)fflH £ff ?^f±, (Bimig#(7), 

•b-;f 170 1 *2VM;^ie^1-S^^*<> ^»(7)ffi2@^@iiStiS 
o MfP7°n~t^^-i 7 0 2^«t&§#ff^J#lfc^iglBl±, SHSLT^S 

9 1f8^2 5Hi:aiI?^ t LT i £ H»Aft P, tltv^ , 
tBFI^O 7/735, 8 0 5f "iftiS? * iVyat|7"n-b -7^" KfB«3*lT 
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7 

"C2fc 19 , — HIK 1 5 c7)##^^&iS^3- Kl&£€ffl LfllO 2 2 <7)##^SI 1 
ffl1"S«t ? K5EI?3*U> 1 5 0ltliIlit^TDMA7l/-AK'eSx.t2 7 

£ <7>^ ffi 14 F D M A & L < (± C D M A ± «J t JBffl 1" £ - t J&*"C £ £ 0 M 

■cg&o i 9 9 4 #i^ii Bicmffi?tifcmiia*@#^mffi« 

"TDMA/FDMA/CDMA^'f yj 7 K&i&7^ -fe^ffi" fcfE3£3*l 
TV>& «t -5 £#jg«^*;i/±T4oc^CDMAM^Sfi1-&^ 7'J y K 
FDMA/CDMA^±f) y^tA|i4o«3- K£^£€ 

jgsfc&fc ffiffl 1" & ft & C D M A M€ ^ P> M T ^ * ftSU 1" £ i 

#^-(7)«(3o/^ - >tis?€?.^t ^-c § , m^o+am^^ i 19 * -r > -t 
ii**>*ji/$ft;& «t a cil?s^o 0 * L< (±No-^^(iifriEL^ J; 9 
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77 
12 



L< JiAfiC (CC ) "'ClKCi j lij8M§8l/7 > jfrh$ 

^iFifi s ^« ? b# (?) if & o l ^ l * A^ff^ij a * tt m-t 

tz^mmc^M^mc o 7°^7s.xy-^ijd ccfLi/^wtn, -r&fr 
*>, 

C=Co+dC Co = C-dC 

Ra=Co • T = C o • A • R d = (C- d C) C (CC ) _1 • R d = R d 
-dcC-C (CC ) _1 • Rd=Rd-dC • A • Rd 
L/:* s ot, $^#^c7)ai 9- d R = R d - R a liJfc^T^? *L£ 0 
dR = d C • A • R d (2 3) 
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17-^^ MVd RcD#^9-g|t i M<7)ffl-£^#^- j $ e i j £ 

ei j $i£>& italic 

^iS^M^i: ^f^«-f ^-t^-e^o f!lffl-e££fi3c3~ Kl^li^M 
k^&LMi^k M fc> n -4 1" CM «9 <D tf - a * -t ;vp^f U 19 ^ T 4 £ § 

^x^-euWttt, ^It^&iSrail^/cotllM^^, ISA 
i&#i±^aW^KPgT^cO^^^«S1-&«^i7-/itt^$^1-S «fc ? t 

§ & o 

Lfci'oT, fr?!l E = e 1 j fi (23) £.V>ftM d C • A £ t ^ 

I, dC • A = E A' ■ d C =E' ^HW4o 

£*Ui*MfcdC ^t4^t*Wi5t-b?hf44i s , dC* 

dC = A (A' A) _1 • E' 
ZbK, A = C (CC ) _1 -P**LtfA (A' A) _1 = C t4*), Lfctf'o 
T\ dC =C • E' d C = E • C tfr&o 
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/iit £T C £ £ lltsis & £ ^ tiflb^H^? fts f i t w 

■C#£o ffi^£3ft&£fc£«liE1-£fcfc, MimidJfaS ACC Hf-^* 
£^^M1-&£^-?>i: ^ &«cD&#to^TMLT^&^\ lit' 

- w & ii# <r) ffl n &n <d mtijm^m it k # l t s v - ^ ik*® m -e t a 

h < ffi $1 $ £ 1- # g i i £ v > & <d t n =b ti * o 

» 7° o -fe 7 ^ (i r y) c ^msf* * «t o\ mzLtzXiKmmv- m m 

<l^f^7°n-b^-9- l 7 0 4^W*1-* 0 

7 >r :MHH£ffl PHI ( i ) "Ctifc < d P H I ( i ) tf^i 

PHI (i) + dPHI (i) 1, PHI ( i ) fB(± 

IE t < #jes *t4*«j: y) & x *) &&m<DfcffiJtm&mzffimtf%^ tzt>, ^ 

l^dPHI (i) lijEL<^jE?*L&v^ 0 ±«3i3j:O f T'3^ffi^^S:^^ 

fHuPHi (i) *wdPHi (i) t-rit, x&ztm-r 
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KflUEStfCistJ (1"£;b*>, 3. 0 1 d B&Uax-hftt^Z) , 
fU#{i3fgfc#UE3*rt:v>;2> 4. 77 ldB^Mf>tlT^S) 0 

£ *l (±#f!J# k° - ^ 5&s t* £ K & Z> K o ^ T fiiJ# * A U £ & ^ ^\ 3 o ft ay 



T 



(93) 



#^¥8 - 5 1 0 6 0 9 



H 5 El CO 3 -fe JVS^IJffl A 9 - y KM t X , C / I A 7 j* - ? tf - A 3t^£ H 
'K#1-^ttT-^H2 5 Bt^to SI 2 5 0I1, - 3, - 3. 5 Is J: y 5 - 4 d B 

/I^ifiDl-iit^^LTV^o #g£t>tf % -4. 5dB^5c^,^SKt 

# 5S f- * * i if tr - a ^ifl *) ^ t e> *l tz & Wifow-Edz -b ^ to 2 5 % iik 
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5 dBJ: ig fc^fcV^-ftKfcf-LT, mr • I /C <7)ffif4N o /E b <D 1 / 1 0 T 

Wx.lf, 3dB^f*(D^Eb/NoMI»&, 3. 5dEb/Nof 
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